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Light Diffusing Adhesive 

Technical Field 
The presentb^onreUtes to ash. <^-g materia!, inpartcular to 

Ughtdifihsion adhere ha^gexceUent^.aiffi.-S Properties™* ,ow back 
5 scattering. 

Background of the Invention 

mformationdispiays, such as iiquid crysta. dispiays and rear project 

15 akeyfactorindesigA.gthe.ehgh.-dia.su.g constructs 

Oneapproachindeaigringligh-diftsingcons^a.ons.sth Shng* 

rjeoIrofthe.aveW-r^in^entBshOareused.hgh-d,^ 
-^dmonaUy.sornepan^^^ 



PCT/US96/10423 



WO 97/01*10 



some constructions, for example, liquid crystal displays, any significant 
depolarization ofthe light by the hgh,-diffi,sing Sim or component can resu.tm.he 
loss of image quality. 

Summary of the Invention 

Briefly in one aspect of the invention a light diflustag adhesive is provtdeo 

^iSi the absolute difference to the refractive indices of malnx and 
^particles, thatis, |nl-n 2 | is grea.er.han zero and typicahy in the range of 
0 fuo 0.2. The weigitf ratio of matrix to micropardcies, based on sohds, . from 
"about 1:1 to about 50:1, preferably from about 4:1 to about 25:1. 

Advantageously, .he adhesive matrix can be both water and solvent home 

performance. Further, ,he adhesive matrix*^ ajfefeme, or mrcrosphere. 

based wm^*»*^.°&**»*°* im **°'* } * 

p^pared using a varied of polymerizadon methods, allowing the user more 

opportunity to control the size, composition, morphology and overaB 
characteristics ofthe microparticles. 

Furthermore, the proper balance of parties, particle composmons, 
refracdvetadices, panicle loadings and other properties and parameters canbe 

iSSeTtTad^t light diffusing properties according to an intended end-use. 
Attachment or adherence of such light diffusing adhesives to other polanzmg 
films ref.ec.ive substrates or other optical components is also provided by ,h,s 
invention. Due to the adhesive nabare of these light diffusing ma.erials, mere ,s no 
25 ^dforaddiuonallayersofadhesiveforlaminatingorbondmgforsuriace 

attachment to substrates that could be detrimental ,o the optical performance ,<* 
,heligh.nvanageme». device. Additional*, this invention provides a matenal that 
is not only light diffusing but Is flexible, as well. 

Advantageously, the light diffusing adhesive of the present inventvon does 
30 notsigmfeantlybackscattermcidentlightorde-polarizett^ndttedfight. 
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Description of the Preferred Embodiments) 
The 1^ diastag adhesive of to present invention comprises a «n 

o^pdymenc^rcpan.deshavingareftac.Weindex.wheremthe 
5 absota tediffeTen^nthe^*e i ndkes 0 fma,rbcand™c ro paxuoles,tha. 1 s, 

|„l- n 2| is greaterthanzero and is typically in the range of 0.01 to 0.2. 

Thewei S htra.ioofma U ixtomicroparticle S ,basedonsolid S ,.s & omabou t 

„ to about 50:1, preferably from about 4: , to about 25:!. While many factors 
^affect the Bght difnr S U,g properties ofthe adhesives of the present mve*,on, 
^rauoofthernat^tonucroparadesisasigniEcantfactor.GeneraUy.^nute 

ra Uo of matrUtomicroparudesistoo large, thereis an insufficient concentrate 

of partidesto adequately diffuse incident Ugh, and a thiclcer film ,s reoun-ed. On 

Her hand, when microparticle concentration goes beyond 50 % of the matnx, 

brightness and transmittance deteriorates. 

OtherfactorsthatcanaffecttheBghtdufusingcharactensUcsofute 

^iveindudefor example, the „»croparucle size, the 

afflusrag adhesivewhenc 0 a,edon,oasubs.a,e, and .heintnns,c propert.es ofthe 

^panicle components, for example, degree of crystal, organ* or 

inorganic character, absorption properties and the like. 

Toob.intheopUcalproper.iesin.hisiightdi^gadheswe.ayer ^ 

n^ut^OandthenucroparHdefiUerWi^eatertl^zeroand.styp.caliyu, 
ZZ eofO.OltoO,. va.uesforre.acdveindicesoftheseco.po^canbe 
obtained directly through theuse of standard refractome tnc me 
example using an Abbe refractometer according to ASTM Test Method D542) 

data for polymeric materials (for example. P*»»* 3rd. ed.,New 
0 Yoric I ohnWiley & Sons,19S9.pp.W451-VI/461). 

Shouldurisabsolutedifferenceinrefractivemdicesapproachzero then 

poorly- or non-ditog transparent or nearly transparent composite cou!d result. 
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^co^mmurescoddresukman^ive.ayer having dashed 
bli8toe L adhesive layer is hght-diffitsing in nahrre: that is, the adhesive layer 

about 20%, preferably i» the range of about 1 to about 10%. 

„ general Kght dittoing «— >-« tte ^ * udta *' T „ 

^gamdropstoWofitson-axisvalue. The iarger the bend angle, the more 
uuiformthescanerednght. However, higher bend angles usually come at. he 

M. diffusing materia, depends on the balance be^een parude concen^on, 
index of ruction dUference, thickness of the diffuse, and parUcle s*e. 

Tta pressure-sensitive adhesive^* denned as an adhesvve matena. 

fa* adhere, toavariety of dissimdar surfaces upon mere contain, he 

e^c nature so that, despite it, aggressive tackiness, can be hana«w,,h,he 

SenshiveTapeCounciiTes, Methods, 1985, p. 5). Such adhesives may be 
taherendy tacky or may be eiastomeric materia* compounded with compare 
tackifying resins. Furthermore, these adhesive matrices can be film formmg 

pulsion and bulk technique, Exampies of usefu, pressure-sensmve adhesive 
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C0P °T rferredciass of pre-re-senawe^esive mam.es are mm-fonning 

:~: f r— — — — sl 

10 ten d,obemoreco»pa*lev*thr ra cropart,clesp P 

- f«red class of pressure-sensitive adhesive matrices are 
Another prefenedda S sofp ^ of ^ u mto 

^ut 150 m drably abet 1 umto about ^ J P , 
dispersion, direct -*» - » - * d ^^ed according 

(Bohnel); 4,98M« CDelgado); and 5,045,5 

94/13751 (Delgadoetal.)- ^.^don memod, the organic, polymeric 

phase compnsmg any hyfl P . water phase which comprises an 

11,088 n J^l-<*--> yWudeotherfreeradlcaUyreaarve 
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Advantageously, microspherical matrices can be combined with microparticles to 
form repositionable light diffusing adhesives. 

The preferred pressure-sensitive adhesive matrix formulations are typically 
provided from alkyl (meth)acrylate monomers. Particularly preferred monomers 
5 are monofunctional unsaturated (meth)acrylate esters-ofnon-tertiary alkyl 
alcohols. The alkyl groups of these alcohols typically contain from 4 to 14, 
preferably 4 to 10 carbon atoms. As homopolymers, these (meth)acrylate esters 
generally have glass transition temperatures of below about 10°C. 

Examples of useful monomers include but are not limited to sec-butyl 
acrylate n-butyl acrylate, isoamyl acrylate, 2-methylbutyl acrylate, 4-methyl-2- 
pentyl acrylate, 2-ethylhexyl acrylate, isooctyl acrylate, isononyl acrylate, isodecyl 
methacrylate, dodecyl acrylate, tetradecyl acrylate and mixtures thereof. Of these, 
isooctyl acrylate, n-butyl acrylate and 2-ethylhexyl acrylate are preferred. 

(Meth)acrylate or other vinyl monomers which, as homopolymers, have 
glass transition temperatures of greater than about -20 to 0°C, for example, ethyl 
acrylate;' tert-butyl acrylate, isobornyl acrylate, butyl methacrylate, vinyl acetate, 
acrylonitrile, and the like, may be used in conjunction with one or more of the 
(methacrylate monomers provided that the glass transition temperature of the 
resulting polymer is below about -10 °C and has the proper pressure sensitive 
adhesive and optical properties. 

Free radically polymerizable polar monomers are also useful in the 
matrices of the present invention. These polar monomers are both somewhat oil- 
soluble and water-soluble. Representative examples of suitable polar monomers 
include but are not limited to those selected from the group consisting of acryhc 
acid methacrylic acid, itaconic acid, crotonic acid, maleic acid, fumaric acid, 
sulfoethyl methacrylate, N-vinyl pyrrolidone, N-vinyl caprolactam, 2-v.nyl-4.4- 
dimethyl-2-oxazoUdinone, t-butyl acrylamide, dimethyl amino ethyl acrylarmde, N- 
octyl acrylamide, and ionic monomers such as sodium methacrylate, ammonium 
acrylate, sodium acrylate, trimethylamine p-vinyl benzimide, 4,4,9-trimethyl-4- 
azoraa-T-oxo-S-oxa-dec-P-ene-l-sulphonat^HN-dimethyl-N-Cbeta- 
methacryloxy-ethyl) ammonium propionate betaine, trimethylamine 
methacrylimide, IJ-dimethyl-l-Ca.S-dihydroxypropyOamine methacrylimide, 
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^res .hereof, and *e like. Preferred polar monomers include .hose selected 
from <he group consist of monoolefinic monocarboxylic acids, monoolefintc 
dicarboxylic acids, acrylamides, N-substtated acrylamides, salts thereof, and 
nurtures thereof. Examples of such preferred polar monomers include but are no, 
tahed to those selected from the group consisting of acrylic acid, sodrum 
acrylate, N-vinyl pyrrolidone, and mixtures thereof. 

Theseadhesivematricesmayormaynotbecrosslinked Preferred 

(n,e,h)acryla,e matrices can be crosslinked using multifunctional crosslinktag 
agents Useful multifunctional crosslinktag agents include but are not tated to 
toe selected from the group consisting of acrylic or metbacrylic esters of Ad. 
such as butanediol diacrylate, ttiols such as glycerol, and tetrols such as 
pentaerythritol. Other useful crosslink agents include but are no, limited to 
those selected from the group consisting of polyvinyl, crosslink agents, such 
„ substimted and unsubstnuted dMny.ben.ene; and difunctiona. urethane 
aoyla,es, such asEbecryl™ 270 andEbecryl™ 230 (1500 weigh, average 
molecularweigh, and 5000 weigh, average molecnlar weigh. acrylaW urethanes, 
respectively-bo* available from Radcure Specialties), and n^res thereof. 

When used, crosslinker(s) is (are) added a, a level consisted wr.h «he,r 
fcnownuse and «he,e,ention of pressure sensitive adhesive properties. Such 
factors *a, are considered mcludebu, are no, W,ed,o molecular wetgh, of the 

crosslink, degree of multifunctionality, *e crossfmker concentration, and the 
(fc, Crossing can alternatively occur via exposure ,0 an a PP ropria,e energy 
source, such as gamma or electron beam radiation. 

The microparticles of the light diffusing adhesive of ,he present mvention 
; arepolymericandc^bepreparedbyanumberofwell-lcnown.echniques.such 

The microparticles *** have a diame,er of abou, 0. 5u m ,o abou, 30 ^ 
preferably abou, 1 um,o abou. 15 un, most preferably abou, 2 um to abou, 10 

0 m To meet the refractive index differential with preferred acrylate pressure 
sensitive adhesive matrices, which typically have refractive indices of abou, 1.46 
,0 about 1.48, organic, polymeric ntoopartic.es having somewha, lower or htgher 
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refraction than these preferred achate pressure sensitive adhesive matnces can be 
prepared from fluorinated ablate or methacrylate monomer, Such floated 
(meth)acryla.e monomers form polymers having refractive indices in the range of 
5 about 1.34 to about 1.44 depending on the chain length and/or degree of 

branding of the fluoroallcyi substtoents of these monomers. Esampies of usefcl 
ftaorinated achate or methacrylate monomers include pentadecafluorooctyl 
acrylate unadecafluorohexyl acrylate, nonafluoropentyl acrylate, heptafluoroburyl 
acrylate, octafluoropentyl acrylate, pentafluoropropyl acrylate, trifluoroacrylate, 
10 triisofluoroisopropyl methacrylate, and trifluoroeuryl methacrylate. 

Conversely, microparticles having a sufficiently higher index of refr.ct.on 

prepared from free radically polymerizable monomers having cycloabphattc 
substituted cydoanphatic aromatic or subs.im.ed aromatic substituents. The 
,5 homopolymersofsuchfreeradicallypoiymerizablemonomersgeneranybave 
refracuve indices inthe range of about 1 .49,o about l, 6 3.UsenU examples of 
suchfreeradicaUypolymerrzablemonomersincludeS-meu.ylcyclohexyl 
methacrylate, 4-ma.hylcydohexy! me.hacry.ate, 2-memylcyclohexy. methacrylate 
bomyl methacrylate, cyclohexyl methacrylate, r-methylcydohexyl methacrylate, 2- 
20 chlorocydohexyl methacrylate, benzyl methacrylate, phenoxy methacrylate, 

polypheny! methacrylate, cx-methyl styrene, styrene, viny. neononate, halogenated 

m ethacrvlates,2.c U oro^^ 

the like. 

These microparndes may or may not be crosslinked. Preferred 
25 (m e«„)a=rylate™cropa n icles^ 

agents. Useful nonfunctional crosslinking agents include bu, are not linuted ,0 
those selected from the group consisting of ac^lic or methacrylic esters of d.ols 
such as hutanediol diacrylate, triols such as glycol, and tettols such as 
pemaerythritol. Other useful crossltaking agents include bu, are no, Umited to 
30 ,hosese 1 ec,edfrom*egroupconsis ti ngofpolyvinyliccross U rr a ngagents,such 
as substituted and unsubstituted divinylbenzene; and afunctional urethane 
acrylates, such asEbecry.™ 270 andEbecryl™ 230 (1300 weight average 
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Whenu 5 ed,c,os Sto (s) i s(ar e )ad«a«a 1 eveU 0nsi s,en tW1 .h to 
>«eand.he desired physi cal and opdcal propel. S U * ^ *at 

degree of m d.ifu„c<ionamy, .he crosslink concentrate and thehke. 

,„ Me^ebacktag — by convent coa« tag te« S ucK as tafe 
coatmg M Meyerbar=oa,tagc.ru S eofa„=x.ra S iond,e. 

. . « the ^ primers or binders may be used thereon. 
L7—ese» 5W ve adhesive ma.nxin an amount consent v*h *e known 

Z-**-.-— * ■ ^ foregoingh, of ar.ic.es is by no means 
e^ll^uidno.beconstroed.oUn.Uhescopeof.h.s — 

. u.butthenarticularmaterialsandamoun.sthereofreatedm 
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undu ly limit this invention. AU materials are commercially available or known to 
those skilled in the art unless otherwise stated or apparent. 

Test Methods 

5 ^"^manenuatoofo^B^andan^spreadcausedby.he.gh. 
diffusing adhesive was measured using a HeNe laser used in a transmisston 
geometry. A Beamscan scanning system with . 35. M» *P<«- was used as the 
detector that scanned** scattered beam in the vertical p.ane. the bend angle „ 
defined as the viewing an^e a, which the gain dropped ,0 1/3 of its on-ax* value. 

H.easuredusingaPerHn-EunerLambda-lSSpectrophotome.er in transmission 
mode. 

usmgaPerto-E.merLantbda-lSSpec.ropho.ome.er^thonedichroicpolar.er 
piaced a, the bean, entrance slit and other sheet placed immediately before the 

betweenthepolarizers, whichwere crossed. Hthe dicing adhesive affects *e 
20 s,a M ofpolo^.ionoftoligh,,,hen,anincreasemthetransmis S ionwouldbe 
observed. The averaged deviation from total extinction over the visible range 
(400-700 nm) is reported. 

2S ? erld„.E ta erI.ambda.l9Spec.ropho,ome.er.Thesample W as P .acedinre fl ectwe 
^dewithablackbacldng behind i, to absorb transmitted light. An integrating 
S pherewasused to measure both specutarly and diffusely reflected light. F,s. 
surfacereflectionaresubtractedfromtereportedvalues. The bartered bgh, 
was measured as a function of wavelength over the visible range (400-700 nm) 

30 and the average deviation is reported. 
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ofteSe adhesive a«a W ,ve 1 e„ S .hc,f6 3 2. 8 n m . indices were measuredrnthex,, 
and z direction, but were found to be the same in all directs. 
5 Preparation of the Organic, Polymeric Micropartides 

Bf Mochem)wasdisso,vedi„ ,50^3 of styreneandu.cn charged to the 
aboveaqueousrnb^e.Theabove^rewasernu^edinaGaohn 
Ilo^ersuch.hat.testyrenernono.nerdropletsizewas ! mrcron or less. 

^wedwithanopticalmicroscopeaodhadan^ofretra^nof^S. 

^O-n andthencharsed to the above aqueous nnxture. The above rr^u e 
25 rluL dinaoauunhomo^ersnchthatthes^emooornerdroplet 
, mi cro„orle S sThi 5 em U lsionwas.hencharged,o0.5hterreac.or, 

^tei^^onsasviewedwithanopt^rnicroscopeandhad an m de* 
of refraction of 1.49. 
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Example IB: Preparation o/WaterbornePoly (Benzyl Methacrylate) Particles 
by Suspension Polymerization Method 

5 grams of Standapol™ A (ammonium lauryl sulfate commercially available 
fromHercules, Inc.) and 1.5 grams ofPVP-K90 (polyvinyl pyrtolidone) 
5 commercially available from GAF) were dissolved in 480 grams of deionized 
water 0 47 grams of lauryl peroxide was dissolved in 128 grams benzyl 
methacrylate and then charged to the above aqueous mixture. The above mixture 
was emulsified in a Gaulin homogenizer such that the styrene monomer droplet 
size was 1 micron or less: This emulsion was then charged to 1 liter reactor, 
10 stirred at 300 RPM and heated to 65X for 5 hour, The resulting particle size was 
approximately 2 microns as viewed with an optical microscope and had an index 
of refraction of 1.57. 

Example 2 : Preparation of Solventborne Polygene) Particles by Dispersion 

J*nb*"isrizaiion Method ... 
15 9 gramsofPVP-K15(apoWvi„ylpytrolidone)st a Wlizerc 0n m>erc, a lly 

available from GAF, Inc.) and 1.5 gram, of A«soP» OT100 (sodium dioctyl 

195 grams of ethanol. 2.1 grams rfW «4 (W-azobistisobutyronitdle) from 
Dupont) and 1.05 grams of l,«-h=*anediol diacrylate were dissolved in 105 grams 
20 of serene. The two mixture, were combined and than charged to 0.5 Uter reactor, 
stirred a, 250 BPM and heated to 70°C for 16 hours. The resulting parade su* 
was approximately 9 microns as viewed with an opto! microsoope and had an 
index of refraction of 1.59. 

Table 1 below lists the index of refraction of the diffusing particles: 



25 



TABLE 1 
Polymer n a 



poly(styrene) 159 
poly(benzyl methacrylate) 1.568 
poly(NEO-9)* 149 

* Neo-9 is a C-9 branched vinyl ester from Union Carbide 
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Preparation ofPressure-SensitiveAanesive Matrix Micropartic.es 

octylacrylate<IOA).lh ^ emulsion then charged to 

suchthauhedropletsrzewaslrmcronorless. i Tne96 / 3 /i 
10 11 i,err=actor, 5 , i rredat400B P Mandheatedto6 5 'C fc r4hou re .The96//l 

led^anop, i ca 1 ~e.a n d h ada nta dexo fl e ft ac,,o n o f ,.47. 

„y Suspension PoXymenz^on **** , 97M ioA/PEO/AA 

,< Microspheres containing acrylic acicHAAJ 

ntooscope and had an index of refraction of 1.47. 

optica! rrdcrosccpe and had an index of refraction ofl.469. 

Commercially Available Pressure-Sensitive 

25 Adhesive Matrices 

TaU e 21 iststhe n adenan,e,supp U er,andindexo f re^ ti onofthea^c 
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Table 2 



Matrix 
A 
B 
C 
D 



Tradename Supplier 
Rhodotak™ 300 Rhone-Poulenc 
Morstik™214 
UCAR™ 965 
Flexcryl™1625 



1.468 

Morton Adhesives 1.47 
Union Carbide 1.494 
Air Products 1.471 
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* 6-9- Lieht-Diffusing Adhesive Compositions Using Acrylic Emulsion 

MCr0P TslZ* of Ught-dffiising adhesive compositions were prepared by 
blending 10% by weight of the organic, polymeric microparticles of Example 1 
^thseveralacryUcemulsionpressureWiveadhesivematrice, Onceblended 
the light diffusing adhesive compositions were coated onto PET at 4 mils wet and 
dried at 60°C for 10 minutes. Following drying, the luminous transmission, bend 
angle backscatter and depolarization for the light-dicing adhesive compositor* 
were measured as described above and the results of these measurements are 
reported in Tables 3a and 3b. - 

Table 3 a 

Example Matrix Microparticle Luminous 
(wt%) Transmissl0 n 

6 A(90) . Ex. 1(10) 87.2% 

7 B(90) Ex. 1(10) 86.6% 

8 C90 Ex. 1(10) 91.5% 

9 D(90) Ex. 1(10) 89.4% 

Table 3b 

Example Bend Backscattter Depolarization 

Angle (%) (% Extinction) 

6 4.68 4.65 7.36 

7 5.75 5.27 0.57 

8 5.05 1-75 1-62 

9 5.0 4.82 0.67 
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Examples 10-13 and Comparative Example ^ Light-Wf using Adhesive 
positions Using Microsphere Pressure-Sensitive Adhesive Matnces 
combined with Polystyrene) Microparticles 

Examples 10-13 illustrate the use of the organic, polymeric microparticles 
of Example 1 mixed in a matrix comprising the pressure-sensitive adhesive 
microspheres of Example 3 at varying weight ratios. The microparticle/matrix 
mixtures were blended, coated and dried as described in Examples 6-9 and the 
luminous transmission, bend angle, backscatter and depolarization for the light- 
difrasing adhesive compositions were measured as described above. The results of 
these measurements and the results of similar measurements on a coating solely 
comprising the microsphere matrix of Example 3 (Comparative Example CI) are 
reported in Tables 4a and 4b. 



Example 



10 
11 
12 
13 
CI 



Matrix 
(wt%) 
Ex. 3(95) 
Ex. 3(93) 
Ex. 3(90) 
Ex. 3(80) 
Ex. 3(100) 



Table 4a 

Microparticle 
(wt%) 
Ex. 1(5) 
Ex. 1(7).. . 
Ex. 1(10) 
Ex. 1 (20) 



Luminous 
Transmission 
90.4 % 
90.3 % 
88.7 % 
84.2 % 
92.6 % 



Example Bend 
Angle 
3.7 
4.55 
5.73 
6.95 
2.4 



10 
11 
12 
13 
CI 



Table 4b 

Backscattter 
(%) 
2.76 
2.12 
4.76 
6.55 
0.76 



Depolarization 
(% Extinction) 

1.4 

0.53 

1.52 

0.24 

1.27 
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Examples 14-16 and Comparative Examples C-2 - C-4: Light-Diffusing 
le Compositions Using Microsphere Pressure-Sensitive Adhesive 
Marices combinedwith Various Organic, Polymeric Microparticles 

Examples 14-16 illustrate the use of the organic, polymeric microparticles 
of Example 1, 1 A and IB mixed in a matrix comprising the pressure-sensitive 
adhesive microspheres of Example 3-5 at varying weight ratios. The 
microparticle/matrix mixtures were blended, coated and dried as described in 
Examples 6-9 and the luminous transmission, bend angle, backscatter and 
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* * «„ht differing adhesive compositions were measured as 
described above. The result ^sphere matrices of 

Exam P le3-5 (Comparative Example C2-C4), arer p 
Table 5a 

— Man* 

C2 EX.30W) £ 4% 

15 Ex. 4(96) Ex. 1W 

C3 Ex. 4(100) E»-H0) £4/ 

f S Ex. 5(70) BjBOT 

C 4 Ex. 5(100) Ex. IB 

Table 5b 

Example Bend Backer. Pep—n 

14 2.52 0.91 
C2 2.40 0.76 

15 3.90. 1-13 5 0 
C3 2.60 I-" 763 

16 6.40 5.95 
C4 2-3 115 



Examples 17-19 and Comparative ^^^j^^^^g^e^i^^A^es^e^ 1 ^ 

P^«*Hc ^ inorganic particle (titanium 

This set of examples show that th larization) and 

dioxide)^^^ 

15 organic, polymencm.ciopart.cles. g , „„ rfc ,„ of Example 2 and titanium 
. i ♦ ♦Wenarticle concentrations in Aroset 
** M "*^*' I* — .aseoacryiicpressurescnsHWcaahcsivc 

having a refract mdex of 1.46 ^ ^ 

Examples 6-9, except the mixtures wer 
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le^ re d aS ^^.The reSuta of th ese ro — ntSar e 
reported in Table 6. 

Table 6 

5 E^pU Ma* Micropa^ Backer D=p— 
(wt%) s 

C»t%)_ .... 6.32 

95 T.Oa(5) 5 38 

w 90 ™ m 29-0' 1019 

C6 90 . £0,(10) 918 

» 8 ,°o m§S 

, ,„ those skilled iathe art ^thout departing ftcm the scope andpnncrples 

io 

to be incorporated by reference. 
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In the ^ A] .^ tAm , mg adhesive compris ing apressure sensitive adhesive 
matrix having a refractive index on m filed with organic polymeric microp articles 
having a refractive index of n„ such that |n r n 5 l is greater than zero. 

5 2 . The light diffusing adhesive according to claim 1, wherein |iM-n 3 | is 

intherangeof0.01to0.2. 

3 The light diffusing adhesive according to claim 1, wherein the 
10 adhesiveiscomprisedofarruxmrehavingaweightratioofpressureser^iuve 

adhesive matrix to organic polymeric microparticles, based on solids, is about 1:1 

to about 50:1. 

4 The light diffusing adhesive according to claim 3, wherein the 
15 adhesive b comprised of a mixture having a weigh, ratio of pressure sensitive 

adhesive mahix to organic poiymeric micropar.ic.es, based on soiids, is about 4:1 
to about 25:1. 

5 The light diflusing adhesive according to claim 1. wherein the 
20 pressure sensitive adhesive matrix is a film former <U0»-«- 

microsphisre-based composition. 

6 ThelightdifS.sinBadhesiveaccordingtoclaim5.wheremthefita 
forming pressure sensitive adhesive matrix is (mem)acryla.e compositions, 

25 tackified silicones, .ackified styrene-isoprene or tackined styrene-buudiene bioek 
copolymers. 



pressure-sensitiv< 



The light diffusing adhesive according to claim 5, wherein the 
re adhesive matrix are pressure-sensitive adhesive microspheres 



having a diameter of about 0.5 urn to about 150 urn. 
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8 Th e, ig Md i fiU S ingadh«iv=acoorii n gtocl^m6, W hereinthe 

alcohols contamfrom4to 14 carbon atoms. 

5 9 The light dicing adhesive according to claim 8, wherein the alkyl 

f „™ tertiary alkyl alcohols are isooctyl acrylate, n-butyl 
(meth)acrylate esters of non-tertiary aiKyi ai 

acrylate, 2-ethylhexyl acrylate or mixtures thereof. 

l0 The light diffusing adhesive according to claim 7, wherein the 
JU • ««tr« are bolvmers provided from alkyl 
(meth)acrylate esters of non-tertiary aucyi 
alcohols containing to 14 cart™ atoms. 

^1 acrylate, 2-e,hyfce*y. achate or mixtures .hereof. 

a The B g h tdvf & singadhes,veaccord i »g«oc.aiml. W here,„«he 
M orga.cpo^Hc^ropa.Heshavea — ofahou, 0, .rrn to ahou, 30 



Vtm. 

13 



25 



13 The light adhKive accordU,g * cUim 11 Wherei " * 

nlac^aternonome .sha^refV.etiveMceslntherar.geofahou. ,34to 
:27.« depend on the chain Ungth and*r degree of— gofthe 
fluoroalM substituems of the monomers. 

14 ^Bghtd.asingadhes.veaccordmgtoclaimB.wherein.he 
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octafluoropentyl achate, pentafluoropropyl uqM trh,uoroacry>ate, 
.riisotluoroisopropvl methacrylate, or trifluoroethyl methacrylate. 

15 The fight diflusing adhesive according to claim 1, wherein the 
5 organic polymeric microparticles are prepared fromfree radically potymerizable 
monomer, having cycloaliphatic, substituted cycloaliphatic, aromatic or 
substituted aromatic subsets and have refractive indices in the range of about 
1.49 to about 1.63. 

10 16 ThehghtdfflusmgadhesiveaccordtagtoclaimlS.whereintheftee 

radically polymerizable monomers 3-methylcyclohexyl memacrylate, 
4-methylcydohexylmetocry.a.e, 2-methylcyclohe.yl methacrylate, bomyl 
methacrylate, cyclohexyl methacrylate, l-me,hylcydohe*yl methacryiate, 
2-cUorocydohexyl methacrylate, benzyl methacrylate, phenoxy methacrylate, 
15 poiyphenyl me.hacry.ate, a-metbyl serene, styrene, viny, neonate, halogenated 
methacrylates, 2-chlorocydohexyl methacry.a,e, 2-bromoethy, mtfhacry.ate or 
mixtures thereof. 

17. An optical device comprising the light diffusing adhesive according 
20 to claim 1. 

18 Anopticaldevicecomprisingabackingmaterialwhereinthe 
backingmaterialisco a tedonatleastonemajor S urfacewithalayer,either 
continuous or discontinuous ofthe hghtdi&sing adhesive according to claon 1. 

19 . The optical device according to claim 18, wherein the backing 
material is a conformable or flexible film. 

20. An optical device wherein the light diffusing adhesive is applied to 
30 either one or both surfaces of a film for a rear projection screen. 
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